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@ A multipurpose system provides radar sur- 
veillance for air traffic control purposes. The 
system includes four separate active phased- 
anray antennas, each with ± 45'' coverage in 
azimuth, from p° to 6(r in elevation. Each ante- 
ma element of each phased-array antenna is 
coupled by a low-loss path to the solid-state 
amplifier associated with a transmit-receive 
(TR) module. Each antenna produces a sequ- 
ence of pencil beams, which requires less trans- 
mitted power from the TR modules than a fan 
beam, but requires more time because the pen- 
cil beam must be sequenced to cover the same 
volume as the fan beam. In order to scan the 
volume In a short time, the PRF is responsive to 
the elevation angle of the beam, so higher 
elevation angles use a higher PRF. Low ele- 
vation angle beams receive long transmitter 
pulses for high power, and pulse compression 
is used to restore range resolution, but the long 
pulse results in a large minimum range within 
which targets cannot be detected. A second 
scan is provided at low elevation angles with a 
short transmitter pulse to fill in the short-range 
coverage. Beams at higher elevation angles 
transmit pulse widths which are shorter than 
beams at low elevation angles, so that the 
minimum range requirement is met without a 
second scan, which" also reduces the time re- 
quired for volumetric scan. The number of 
pulses which are integrated to produce a return 
increases off-axis, to restore system margin lost 
due to off-axis power gain reduction. The 
volumetric scan rate is increased by a dynamic 



scan regimen by which subsets of beams are 
pulsed with a high transmitter PRF but with a 
low effective beam PRF to reduce range ambi- 
guity and preserve Doppler resolution without 
the usual increase of scan time. For best range 
resolution. Doppler processing is used, with 
range sidelobe pulse suppression applied sepa- 
rately to each Doppler frequency bin. 
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